Extracts of particulate matter from (con-densates of city air were tested for their ability to trauisform rat 
of smog; uninfected hamster cultures were also transformed, although tenfold higher doses of smog extract were required.
We have reported that a chemical carcino-gen, diethylnitrosamine, induced morphological transformation of rat cell cultures chronically infected with nmurine leukemia virus (MuLV), whereas the virus alone, or the chemical alone, had no effect under our experimental conditions (1) . Subsequently, it has been shown that the same patterns of sensitivity to transformation occurred upon exposure of the cultures to methyleholanthrene (2) or dimethylbenzanthracene (3) . In our current project, we have utilized both rat On the other hand, HaLV-free hamster cultures were transformed by extracts of smog residues. This is in agreement with the well-demonstrated observations of hamster embryo cell susceptibility to transformation by various chemical carcinogens (7-13). However, in our studies, the infected hamster cells were at least ten times more sensitive to transformation, which suggests that the virus genome enhanced the transformation process.
The question remains open as to whether an endogenous virus genome serves as a determinant in the chemical transformation of cells in which infectious virus cannot be demonstrated (14) . In addition to hamster cultures, virus-free mouse (15) and rat embryo cultures (16j have been reported to be transformed by chemical carcinogens. However, it is often difficult to demonstrate the presence of infectious Ctype RNA viruses because they do not cause cytopathic Vol. 68, 1971 ;>Rg~e'' Proc. Nat. Acad. Sn'. USA mospheric extracts (17) . They found that 42%o of the mice developed skin papilloma or carcinoma, beginning 465 days after treatment. Since the concentration of BZP in their preparation could not account for the number of tumors observed, they also concluded that substances other than BZP were active in promoting or causing the tumors.
The in vitro transformation system we describe may have definite advantages as a tool to study the effects of chemical carcinogens. Whereas Kotin et al. needed over a year for a single test, the in vitro assay system described is comparatively rapid, relatively inexpensive, easier to control, and extremely sensitive. However, the tissue culture results must be shown to correlate with in vivo results utilizing the same oncogenic chemicals and suitable nononcogenic analogues. It should be stressed that the usefulness of the in vitro assay depends not upon the ability of the transformed cells to produce tumors in newborn animals, but rather upon correlation of the visible transformation with tumor induction in animals by the same chemicals in parallel experiments. If such studies indicate that in vitro effects do indeed correlate with in vivo assays, then the in vitro assays should prove a useful quantitative screening test for suspected oncogenic chemicals.
There are several difficulties which prevent the utilization of the in vitro transformation system or the in vivo test system of Kotin et al. for estimating the danger of smog to human beings. Rat and hamster cells are very likely more sensitive to chemical oncogenesis than human cells and "virus-primed" cells are more sensitive than virus-free cells. In addition, we do not know what components of the airborne chemicals are retained in the lungs or other tissues; also, some chemicals must be altered in the body before the carcinogenic action can proceed. However, our studies provide quantitative measurements of the transforming agents in smog and also indicate that a relatively small volume of smoggy urban air may contain a tissue-culture transforming dose of smog residue.
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